ABSTRACT
INTRODUCTION RESULTS

199
Blood glucose was ~4 mM in 24 h fasted rats, and blood glucose increased to ~8 mM during content in rats on normal diet, but fasted for 3 h after saline injection, was ~1000 mmol · kg 205 dw -1 and adrenaline injection did not influence glycogen content (Table 1) . Liver glycogen 206 content was reduced to very low levels during 24 h fasting, and adrenaline injection increased 207 glycogen content by ~ 100 mmol · kg dw -1 (p<0.01; Table 1 ). Fasting-refeding increased liver 208 glycogen content to ~ 1300 mmol · kg dw -1 and adrenaline injection did not influence 209 glycogen content (Table 1) .
210
Glycogen content in epitrochlearis muscles from rats on normal diet was ~150 mmol · 211 kg dw -1 3 h after saline infusion, whereas glycogen content 3 h after adrenaline infusion was 212 decreased to ~100 mmol · kg dw -1 ( Figure 3A ). In epitrochlearis from fasted-refed rats the glycogen content was higher than in epitrochlearis from rats kept on normal diet and was
214
~200 mmol/kg dw 3 h after saline infusion. Three h after adrenaline injection glycogen 215 content was reduced to ~120 mmol/kg dw in epitrochlearis muscles from fasted-refed rats 216 and glycogen content tended to be higher than in muscles from rats on a normal diet injected 217 with adrenaline (p<0.1). In epitrochlearis muscles from fasted rats glycogen contents was 218 ~100 mmol · kg dw -1 and adrenaline injection did not decrease glycogen content significantly
219
( Figure 3A ).
220
Glycogen synthase activity was influenced by glycogen content in saline-injected rats, significantly in epitrochlearis from fasted-refed rats (Table 2) .
232
Phosphorylation of GS site 2+2a and GS site 3a+3b were influenced by modulation of in muscles from these groups of rats ( Figure 3A ). GS site 1b phosphorylation was higher in 237 epitrochlearis from fasted-refed rats compared to muscles from fasted rats ( Figure 3H ). GS 238 site 1b was not regulated by adrenaline injection ( Figure 3H ). GSK-3β Ser 9 phosphorylation
239
was not influenced by glycogen content or adrenaline injection ( Figure 3I ). AMPK Thr 172 240 phosphorylation was higher in epitrochlearis from fasted rats compared to both rats on normal 241 diet and from fasted-refed rats ( Figure 3J ). AMPK Thr 172 phosphorylation was similar in injected in all groups also during insulin stimulation except in muscles from fasted rats in the 259 presence of 10,000 µU/ml insulin (5D). In epitrochlearis muscles from adrenaline-injected 260 rats on normal diet or fasted rats, insulin stimulation tended to decrease GS site 3a+3b 261 phosphorylation (p<0.1; Figure 5D -E). Insulin did not decrease GS site 3a+3b 262 phosphorylation in adrenaline-injected epitrochlearis muscles from fasted-refed rats ( Figure   263 5F). GS site 1b phosphorylation was not regulated by insulin ( Figure 5G -I).
264
Insulin increased GSK-3β Ser 9 phosphorylation similarly in epitrochlearis muscles 
268
Basal and insulin-stimulated glucose uptake was higher in epitrochlearis muscles from 269 fasted rats than in muscles from rats on normal diet and fasted-refed rats when saline was 270 injected. Insulin increased glucose uptake in all groups ( Figure 6B ,E,H). Insulin-stimulated 271 glucose uptake was higher in epitrochlearis muscles from adrenaline-injected rats on normal 272 diet and fasted-refeed rats ( Figure 6E ,H); adrenaline injection decreased glycogen content in 273 these muscles ( Figure 6D ,G). In muscles from fasted rats, glucose uptake was similar in adrenaline-stimulated glycogen content decreases GS phosphorylation via activation of PP1.
331
We suggest that R GL becomes dephosphorylated after removal of adrenaline and recruits PP1 332 back to the glycogen particle and dephosphorylates GS in relation to the glycogen content.
333
This is the first documentation that adrenaline-mediated glycogen breakdown is 334 directly linked to regulation of GS phosphorylation and activation. Indeed, Danforth (9) used 335 adrenaline in one of his experiments to modulate glycogen content to study the relationship 336 between glycogen content and GS activation, but it is not possible to separate effects 337 independent of reduced glycogen content in that study. The data in the present study enables 338 us to separate the effect of glycogen content from that of adrenaline stimulation per se as 339 adrenaline did not significantly reduce glycogen content in muscles from fasted rats. In 340 muscles from fasted rats adrenaline did not influence GS phosphorylation and GS activation.
341
Therefore, the present study for the first time documents a direct "auto-regulation" of GS
342
phosphorylation by glycogen content. 
